Thromboxane synthetase inhibition with imidazole increases blood flow in ischemic penumbra.
Previous studies have indicated that the regional distribution of the arachidonic acid metabolites around a focal ischemic lesion may be important in the pathogenesis of cerebral ischemia. To determine the functional significance of this regionalization, we examined the effect of imidazole (a thromboxane synthetase inhibitor) on the distribution of the vasoconstrictor thromboxane and the vasodilators prostacyclin and prostaglandin E2 (PGE2) and on the distribution of cerebral blood flow (CBF) around a focal ischemic lesion, middle cerebral artery (MCA) occlusion in the cat. The study was conducted in two phases. The first phase examined regional distribution of tissue arachidonic acid metabolites and the effect of imidazole treatment on that distribution. The second phase examined the effect of imidazole treatment on the distribution of blood flow about the focal ischemic lesion as well as on electrocortical function and edema production. MCA occlusion resulted in increased thromboxane, prostacyclin, and PGE2 levels in the ipsilateral hemisphere. These increases were greatest in the region of marginal ischemia and were present both 3 and 6 hours after occlusion. Imidazole pretreatment (50 mg/kg i.p.) significantly inhibited thromboxane production, but augmented production of prostacyclin and PGE2. In the blood flow studies, imidazole was without effect on regions of dense cerebral ischemia (CBF less than 20 ml/minute/100 g for more than 12 of 24 postocclusion hours). In regions of marginal ischemia (20 less than CBF less than 30 ml/minute/100 g for more than 12 of 24 postocclusion hours), imidazole pretreatment significantly increased blood flow in both gray and white matter compared with saline-treated controls.(ABSTRACT TRUNCATED AT 250 WORDS)